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iiMTR&CT OF YHE DTSCtOSURB 

A bodater unit for dl«Be3 elaatB'io loeoootive 
RAVing a rr^n»-moTttt#d diftsei ensloer a traction 
S€»er»tor and ^ aerliii t>t tl?a«^loT^ wotora dbnn^Cted to 
B&U g*n^rAtor? la dl&elo&ed. It 1» aDmpi^tsftd of a 
turbine Bonoteil on th© fi^^itft adjacent to the dlesel 
•fifflne, a bUh spe^d alt^riiatot- ecnn«ct^d directly with 
tbs turbine aitti a serlca of raotifl*M conneoted at th6 
output of the btgh apeed altorrtator. The alternator aud 
ractlflfkra forB a hish ©P^iS elaotrlc ?enerat!>r. A load 
control neano obnnwtBd at tba output of th© aXt^rnator 
la provided for oontrolllnit th* output power tberdof* 
THa Jiijft BPTOd gea«pator J a <JOJi«#ot#d In parallel witb 
tb^ »altJ traction generator aUOh that the traction notorO 
ORtt be ftupplled with «xtra elwtrloal pover ifliett 
required* 
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Thla Invention relate? to diesei «uctplo iooo- 
motivQB and nard particul^ly to a booater uslt for 
l>oostinB tto XoDonoblVd pftver output. 

Thd dl65el electric Loaomotivd has lovig be^i) 
roirafdod a relatively i^ow«rfu:i atid eMti^y efficient 
dotiroa of motive power for aany rail tranaport applloa- 
tions* Hotrav«r» it has been reooffnltBd that roore power- 
ful interciQlly powered locomotive thai) Ia currently 
available »aiDBXy^ th« 6±tA^l potfer looonotive vould ^e an 
aaaet eo aany rallwaye, Thl9 ia bacauae the more povor 
th© locoiaotlve eDtbodle^T the nore product Iv^ It la pro- 
viding that this poKen can be aiicoQ^sfuliy cran^f erred to 
the driving mheets of the looonotlve and bb« rail It 
rides on. 

It has baan found that a more povfarf ul locoaao- 
tlve oan be provided by <^addln^ to" or '^booflttng" tha 
power of the widely uaad diaaai aioetrlc looomotiva uritb 
an onboard eleotrlo powar^produoln^ booeter goit. The 
booster unit U an engine and an elaotric generator tbat 
wuid aa^iat the effort when needed of the locomotive 
diesel englaa and traotion generator by paral lulling the 
electrical output from both generators for supplying the 
extra aieotrlcai power to the traotion motors. 
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Bceause or the lolnlmal spHca arailal)!© on the 
di^jsel ^'.iep.trlQ loconiotive Itself, the r»quifea fcooBter 
unit (eriBloe aua sen^rator) imi^fe oonpact and iftusb bAve 
a hlgu pover deoslty <r«latl?«ly high pover output tor 
Its iroiumo). 

It Kaa been found that thd hi^tt power den&lty 
gas turbine is very veil etiltea to the llmitfld space 
reaiiirainejit roquirel a booster unit* Aleo, It has 
baan fouad that a hijh apiMHJ alternator la edoally 
wited IR physical ai«e for it* relative power ooftVdMion 
capacity slnw the high dpaad alternator Is ahL& t-o run 
dlMctly froa the yas turbine without a ffoarbox Mhleh le 
spaae ooftsomina and anei'sy robi^lns^ 

lA flddatioo to the power density aapaot of the 
gaa turljlfte afld conpllBaotary hlah «peeA altapiiator, a 
nmRhar of attriijotaa have been found to mak© this pOKar 
prodoo£ft« aqutpffl«nt attractive In rail transport for tba 
applloattotk b6iftg oouaidaraa. Pir&t it is the ability of 
gaa turl^inefl to run tntenBlttantly, aaoond Is the Ions 
sftr^loa 11 f« with a relatively minimal waintananoe 
reiuJ^-amaats and (thirdly the ^aa turbine ei^ipiioity. 

It baa haea found that even with the relative 
inferior thernal efriciericy of the gaa tarbine aa eoR- 
pared iflth the diasal engine the lococnottira Booater Unit 
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{ffftft tunibino add hij[h SP^ed alternaloi^) cao laprovG the 
opflratlnp eooiiomy for rallwaye vtth a certain oparalional 
characterlatie - This character Istla ii the nee^ to noBt 
peak motive power demands for relatlvaly ahort perloda of 
tlAfi. Typical of a raiXK&y vlth tbl& cbaraotei'i&tie ia 
one with stdftp grades and b^aVsr tDunage oovln? ^tt odd 
diractiOTi* XhlB oeio dcidcriba rallvaya operating in bwuH- 
talnouB terrain hauliiig resource produatd* IJndar th^aa 
aoAditiOQS tti« dleaeX inotiva po^er operating economy can 
be Inproi'ed wltb the implemeotation of the loCOlDOtlv^ 
booster unit by providing additional power oa a lifolted 
duty ayole- If the lococw>tlva< a traotlon motor can 
accept the additioftal power and if there la adequate 
tfhael and rail adbaaion ue Locomotive Booaber Unit 
affectiyelr rapiaoaa the additional aiaaai ciactrlo looo- 
iBotivas that are in the ooaaiat for Raatla^ tha peak 
motive power demaada, Vith thia conoapt of oparafelonat 
tbo Locossotlvo Booatar Unit is uaed only ^en li la 
needdd to ral34 the peak pover output of the dte^el 
electric looowotlva to wset peak motlva power demand. 
The Locomotive Bdnflta^* i/ould not be caed for operating 
ae^iftents uhere power provided by the dieaal engine la 
auffielant, tharoDy retalniiig tha auparigt* aoonomy of 
atfaifirbt dieaal looonotive oparation. 
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AiiOordinEiy ft boaataj* anit «oi>ia Inaraftsd the 
borBflpowr provldaa per locomotlva aait ana a 
oorpeappnding r'^auctioo ill feVJe nuinbBr of ualts needed to 
liafidift a tralB or to operate a ratlroad- rith this 
rsdoetlon in the number of uftit* there ftra substantial 
oapital and operating uost aavio^a. 

The limited bi$tl fuel conaainptaon for t^e 
energy tHat is ps^o<3(jeed whil* power l^ooatins le folly 
offset rediided capital, aalntena^e ^J»d poeaitJlB 
energy eoet provldiue the deneribed eartdltione create 
paak motive power dep^Rud of abort duration and the looo- 
motlve l>oostcr operates da a eurflclently limited duty 
oyole. There la the poasibiiity with loeooiotive power 
booatlug to aubstantially qt fully offeet the additional 
fuel that 16 used durloff the baoat period by not taxing 
the traJo nftveiaentfl total energy requireiaeot with the 
extra energy that U oeeded to haul additioftal dlesel 
eleotrie logoaotivo that are ftaede4 for a limited period 
of tisne. 

Aoeordiagly, the preBoot irtvervtlOTi provides a 
booeter ynlt for diesel eiectrio looeroetlvea having a 
frame tnounted dtasel engiae, a mU traotlon generator 
And a serlee of traction jnotore conneotod to «ald gociera- 
tor, eoiflprlBlnas a Baft turbiae mounted oa said frawe 
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aajaoeat to said bieeel eaglnB; a lii^h speed alternator 
ooYineotBd directly tfltH aaid tax^Diae; a sBri«a &r rec- 
ti Clera At the output of high ^i>eed altar nator, saU 
alternator and rectl/lers formlnp a hiffh speed tPseti^ti 
generator; load control means oonneotfid at t)je output of 
aaid alt&rnabor for controlling the ontpot poifer thereof, 
wherein aaid hi Kb speed ei«otp£c ^onerabor Is aotinected 
In paraUsl with said caaln traotlod etenerator aiicb that 
aaid traatloD motors can be aupplied with extra elaotrl" 
cal po9er nhea rfiquire<lr 

PartlDttlar emhodimeots of the Inventloo Kill be 
ojiddrstooa In cgn Junction «lth the aceoaipaaylng dravlngs 
in l?blflh2 

PlguTf* 1 is a fsohematic of the locoototlve 
booster unit ad uad<i according to the preaaot inventtoni 

The aabenjatte of Flgwa 1 ahows the Interooa- 
aaction of the dleagl alaetrlc loiKiQwtiva booster 11 
whlcn ia basically uwd aa a aacond power aouroe and Is 
mouoted on the frarn^ and uadar the hood of conven- 
tional dieaal aleotrLe loconotiva. The loooiflotlve 
booster 11 La cofiiprlBed of a gaa turbine 12 ^hich is weed 
aa the prjtna tto^rer. the eraa turbine ia directly con* 
Aactad to a btgh apeed traction generator 13 wh^Oh la 
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basically <?anipri!ie(i of a tilgh apadO altftr^ator aotiQected 
to t> WPles &f recfcifiefC. Tiie booster's output U aJid 
coatpol line 15 la ifttaei^ated Infco the electrical ayate^m 
Kblc)j is run by r1 ot^oprooddaor oontrolXor 17. tJi© saf 
tgrblite 12 ia fueled from the ldOMiotlve'« fu«l tanks 
with dieael fOdl. 

rne governor or load contrgllftr 18 U used ift 
oonjurtctioo With a powr controller 19 to reffviate the 
loHdSng of the senarator T3 taud therefore, t>ie 
reelstanoe it offers to the tarnHia oP gas turbine 12) 
just matahea tbft horsepower thB turbine uan d6veloi>, aad 
t^^raiit tbe gyetDTn to rfifialu stable at the goveriied speed* 

TJie baaio electrtc dieeel locottotlve la pro- 
vided tfith a dleael engine 20 u«ed aa h pride mover, goo- 
a«ot*d to a raatn trsotion geiierator 7i\ which ia' further 
oortrteotdd to a wrlea of traction motora 22 supported os) 
Moh axle. Siinllarly, a gownor or load controller 2k 
la bBlne used aloag with exoltation syatem 23 to regulate 
the fleW of generator 21 ao that tue eleotrlaal i^o^fer 
produced by ttie generator taatohea the horsepower the 
dieaei cat! develop poraittinj the aysteiE to stay «t«bla 
at ttie fifovdrncd apeed. 

Ofta tarblft* 12 baa to ineel a certain niimber of 
physical reaolrettdnta such as a small physical size, 
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required power output ^ rugffedAftAS^ alxn^lleltyr aval labi- 
lity dnd Qost. Sueh a turbine Id durr&Atly oo]!iidftr«> 
ciflklly available oia a Kav?ifiaKi* Gaa turbine Wodel KtA-01 
whlcJi can dev«lop 1600 horsepower aUd able to rotate lh« 
bl«b speed alternator at 22tJ500 revolutions per Diniite^ 

Tbe hlgli Bpetui dlternator used for gerterator 
13, l& B perm^nftftt niAgD^t aynchronoue alternator pro- 
viding superior power den^ltyi errioicncy and overaXi 

Jin atixlllary ^OATb^x (not shown) is aountdd co 
t!M «Ad ball of th* altarTiator^ The itdae^box 41I0V 
accesaorles, such as the rw©! puop and the governor fo** 
t)id turbltia, to bft ttount^di The aiitr>ut voltage of 
tJte alternator vixi be coiistant at approxi mutely ijBOO 
volts vben reotlfiea^ Tlvo ffovarnor load controller ifi 
oan eittosr reerulate by phase oontrol with thyriat^rs or 
by DOS of a cihoppar olreult operating at t^BOO iroita* 

Tba aystaaa could be isountad 00 a 6 axia locoi&o 
tlva capable of utlllalng S^OOQ horoepower at tbe Input 
to the eleotrio ts^Ri^aiolsalon. Sewer traction ootorfi lika 
to EKD'a 087 are capable of developlns ^79 horsepower per 
DLotor anO mais be sii& table for this type of looonotive 
and ^«rer output. Such a locomotive la mad* available by 
Gerteral Hotors'of Caoadai Diaaal Division under Model 

* Oracle KarkB 
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SD60 vfhlch )R raiad at *i,&(>0 boraepowaa^ aod with power 
boOAtdd h'OVltJ Tie rated at 5,400 lionjepowsr at the alter- 
nator lnp\Jt8. Other aimilai^ locomotive units eoulrt alao 
lie Rdaptdd to use a booater unit. The typ« of lowaotlve 
wlllp of oaurad, b« dependent upon tho operattoo Rtid 
terrain the looomotivft is used for tafiauae jninlmuni spends 
Btr^t traotlon oepacitiBft and tfSie^Ia and fall adhssloa- 
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The anbodin^At^ 0/ tDe iuveatlon lA nhloh ap 
fixclusive property or privilege le claliB&<k ere dofined 

1, A Doodter unit for dlQQsl electric Iocqdo- 
tlve havlns a frane mountBd dlcdcl ensiodi a nalo trac- 
tiofl s^nerator and a series ot traabion uotora connected 
to aaid ct^oeratof^s p ooioprlalngi 

a Bfaa turbine d&ounted oti eaid frame a<ljaoent 
9ald dleaei en^ind; 

a high spead alternator oonneoted dlroetly with 
said turbines 

a series of r^otifi^ra coonected at the output 
of said high speed alternator, said alternator and rec- 
tifiera romdtiir a high «peed eleotric generatori 

load control laeana ooonaoted at tbe outpiJt df 
jeald altor»flftter for controliing the output power thereof, 
a^d his*^ sp^dd generator be 1 off oondtiotdd in parallel 
with said mail) traction generator auoh that aald traotioq 
itiotors "can be eupplled ^th esctra elect rloal power othen 
requited, 

2, 4 booster unit as defined in clain 1 
vherelii eald oontrol aeans cciopriees a pheae control cir- 
cuit having tbyrlstora attd filtering* 

3, A booetor unit as defieied in olaiei 1 
vhereln aaid control ra^ena La regulated by neacs of a 
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Ohoppfit' circuit operating fporo the rectified Uijh speed 

4. A boosUr unit dQfixj&d In claliD 1 
KHer^ln aaiil liigJJ sp&«d alternator i» a p©t*niaftent. jnagn<it 
sy]i3Chronow& alternator. 

5. A booster unit a» defift*** claim 1 
further <iomprtaing an auxiliary gearbox tnoUDbed on tbe 
end of aaJd alter natar or driving peripheral euTJlpcDaat, 
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